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ECHINOCOCCUS
VOGELIRAUSCHAND BERNSTEIN,1972, FROM
THEPACA, CUNICULUS
PACA L. (RODENTIA:
DASYPROCTIDAE),
IN THEDEPARTAMENTO
DE SANTA CRUZ,BOLIVIA
Scott Lyell Gardner*,Robert L. Rauscht, and Otto Carlos Jordan Camachot
of New Mexico,Albuquerque,
New Mexico87131
Departmentof Biology,The University
Among approximately2,000 mammalsexaminedfor helminthsin variousregionsof Bolivia during
1983-1987, cysts of Echinococcusvogeli Rausch and Bernstein, 1972, were found in a single paca, Cuniculus
paca L., collected at La Laguna,Departamentode Santa Cruz (lat. 16?36'W;long. 62?42'S).This record,the
first from Bolivia, representsa considerableextension of the known geographicrangeof this species in South
America.Upon analysisof the morphologiccharacteristicsof the protoscolecesderivedfrom the cysts, the sizes
of rostellarhooks from the materialfrom the paca were found to be well within the rangesreportedin previous
studies. Statisticalanalysis of frequencydistributionsof hook characteristicsrevealed some deviations from
normality.These resultsindicatethat parametricstatisticsshould be appliedwith caution in analysesof interand intraspecificvariationof morphologiccharacteristicsof hooks of metacestodesof the genusEchinococcus.
ABSTRACr:

Investigations during the last decade have
shown that Echinococcus vogeli Rausch and
Bernstein, 1972, has an extensive geographic
range in Central America and South America.
Records based mainly on the identification of
the larval stage (metacestode) from wild rodents
and from cases of polycystic hydatid disease in
man have documented its occurrence in Panama,
Colombia, Ecuador, Venezuela (Rausch and
Bernstein, 1972; D'Alessandro et al., 1979;
Rausch et al., 1981), and in Brazil (from Serra
do Navio and Belem in the north and, based on
cases of polycystic hydatid disease, from the State
of Acre in the Amazonian region, and from Monte
Azul Paulista in the State of Sao Paulo) (Rausch
et al., 1984; Meneghelli, 1985; Meneghelli et al.,
1986). The distribution of this cestode no doubt
coincides with that of its natural hosts, the bush
dog, Speothos venaticus (Lund), and rodents of
the family Dasyproctidae. The paca, Cuniculus
paca L., appears to be the most important intermediate host. Thus, E. vogeli may be expected
to occur from about the level of the Isthmus of
Tehuantepec, in southern Mexico, southward to
Bolivia, Paraguay, and southern Brazil.
In the course of fieldwork in Bolivia during
the years 1984-1987, we (S.L.G. and O.C.J.C.)

examined more than 2,000 mammals for helminths. These specimens, consisting mainly of
rodents, were collected at several localities within all of the major habitat types represented in
that country. Of rodents previously reported to
serve as intermediate hosts of E. vogeli, 4 pacas,
7 agoutis (Dasyprocta spp.), and 158 spiny rats
(Proechimys spp.) were examined. The larval
stage of Echinococcus sp. was found in 2 pacas.
The present paper reports the first record of
Echinococcus vogeli in Bolivia.

AND METHODS
MATERIALS
All mammalswerenecropsiedpromptlyafterdeath,
to avoid possible effects of autolytic changes on the
helminths. The larval stage of Echinococcussp. was
found in the liver of 2 pacas, collected at La Laguna,
10 km N of San Ramon, Departamentode SantaCruz,
Bolivia (lat. 16?36'S;long. 62042'W).Cystsof Echinococcus were removed intact from the hepatic tissue,
injected with a small quantity of undilutedformalin,
and preservedin a 10%formalinsolution. In the laboratory,the cysts were transected,and brood capsules
were stainedin Semichon'saceticcarmine.Protoscolices were separatedand mounted in Canada balsam
with sufficientpressureapplied to the cover-glassto
cause the rostellarhooks to lie flat. Rostellar hooks
were measuredby the method of Rauschet al. (1978),
with the use of an oil immersion objective (1,000 x).
To assess normality and to determinethe suitability
of the dataforparametricstatisticaltests,normalprobReceived 23 November 1987; revised 19 January ability plots were constructedand examined for lin1988; accepted29 February1988.
earity;extent of skewness and kurtosisalso were de* To whom reprintrequestsshould be addressed.
termined(TableI). Correlationsweredeterminedfrom
t Division of Animal Medicine, SB-42 University of a Pearsonproductmoment correlationmatrix (Table
Washington,Seattle,Washington98195.
II). Levels of statistical significancewere set at P <
t Zoo SantaCruz, Fauna Sudamericana,Casilla 754, 0.05 priorto collectionof data.Informationconcerning
SantaCruz,Bolivia.
normalityand correlationsamongmorphologicalchar399
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I. Summaryof mensuraldata of hooksfrom protoscolicesrecoveredfrommetacestodesof Echinococcus
vogelifrom the liverof a paca, Cuniculuspaca, in the Departamentode Santa Cruz,Bolivia.

TABLE

Skewness
g,

Kurtosis
g2

Character

n

Min

Max

Mean

Range

S

S2

Large hooks
Total length
Handle length
Guard width
Blade length

100
100
100
100

37
13
10
20

44
18
16
33

39.83
15.50
12.90
24.29

7
5
6
13

1.49
0.79
1.60
2.23

1.22
0.89
1.26
1.49

0.69
0.47
0.006
1.64*

0.64
1.19*
-0.54
10.53*

100
100
100
100

2.7
13
8
13

35
19
13
23

32.59
16.34
10.33
16.39

4
6
5
10

1.25
1.36
1.03
1.97

1.12
1.16
1.02
1.40

0.37
0.08
-0.28
1.04*

-0.58
0.64
0.22
3.99*

Small hooks
Total length
Handle length
Guard length
Blade length

* Indicates statistically significant deviation from a normal distribution (i.e., Ho:g, = 0) (P - 0.05).

acters of the hooks from the protoscolices has been
In proportions and dimensions, the hooks from
included to facilitate future comparisons. All mea- the Bolivian material differed from those of the
surements are given below in um, unless otherwise larval E.
oligarthrus (Diesing, 1863). Large hooks
stated.
of E. oligarthrus ranged from 29.1 to 37.9 (x =
32); small hooks, 22.6 to 29.5 (c = 25.9) (Rausch
RESULTS
et al., 1978).
In the first paca 3 cysts were present in the
Dimensions of hooks from the Bolivian maliver. They were subspherical in shape and about terial exhibited relatively few correlations (Table
15-20 mm in greater diameter. The compara- III). Statistically significant correlations were evtively large brood capsules were rather few and ident between lengths of large hooks and width
scattered on the surface of the germinal layer. of guard of large hooks, and lengths of large hooks
The cysts from the second paca were sterile, and and length of blade of small hooks. A significant
the cestode therefore was not identifiable.
negative correlation was evident between length
Based on form, proportions, and dimensions
of handle and width of guard of large hooks.
of the rostellar hooks, we identified the larval Length of blade of small hooks was found to be
cestode as E. vogeli (see comparative measure- positively correlated with both guard width of
ments, Table III). Some brood capsules con- large hooks and length of small hooks, and negtained hooks that were not yet fully developed.
atively correlated with length of handle.
The observed frequency distributions obLengths of hooks reported previously (Rausch
et al., 1978) were as follows: large hooks (n = tained from measurements of material from Bolivia are summarized in Table I. Only those val313), 39.1-45.6 (x = 41); small hooks (n = 283),
30.4-36.9 (x = 33). For the present material, ues significantly different from a normal
lengths of large hooks judged to be fully devel- distribution (P < 0.05) are discussed. The freoped (n = 100) ranged from 37 to 44 (- = 40);
quency distribution of measurements of length
those of small hooks (n = 100), 2.7 to 35 (x = of handle of large hooks is slightly leptokurtic,
32.6) (Figs. 1, 2). These dimensions were well whereas the distribution of length of blade of
within the range previously reported for E. vogeli large hooks is significantly skewed toward the
by Rausch et al. (1978).
larger values and is leptokurtic (Table I). The
II. Summaryof lengthsof hooksfrom protoscolicesof 2 speciesof Echinococcusfromnaturalinfections
of Cuniculuspaca in SouthAmerica.

TABLE

Large hooks
Species
E. vogeli
E. vogeli
E. oligarthrus

Small hooks

n

Range

Mean

n

Range

100
313
50

37-44
39.1-45.6
30.4-33.9

39.83
41.08
32.00

100
283
50

27-35
30.4-36.9
24.3-28.7

Mean
32.59
32.98
25.90

Source of material
Liver of paca, Dept. Santa Cruz, Bolivia
Liver of paca (Rausch et al., 1978)
Muscle of paca (Rausch et al., 1978)
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TABLE III. Pearsonproductmomentcorrelationsamong charactersof hooksfrom protoscolicesof Echinococcus
vogelifrom Cuniculuspaca in the departmentof Santa Cruz,Bolivia.For all measurementsn = 100.

Characters
Large hook
Large hook
Large hook
Large hook
Small hook
Small hook
Small hook
Small hook

length
handle length
guard width
blade length
total length
handle length
guard width
blade length

Large
hook
length

Large hook
handle
length

Large hook
guard
width

Large hook
blade
length

Small hook
length

Small hook
handle
length

Small hook
guard
width

1.0
0.199*
0.087
0.697*
0.327*
0.169
0.046
0.074

1.0
0.081
-0.443*
0.086
0.049
0.050
-0.004

-

-

-

-

-

-

-

-

1.0
0.032
0.091
-0.107
0.192
0.279*

1.0
0.155
0.070
0.003
0.018

Small hook
blade
length

-

1.0
0.397*
0.168
0.410*

1.0
0.186
-0.476

1.0
-0.056

1.0

* Indicates significant correlation between characters at P < 0.05.

frequency distribution of length of blade of small
hooks is also positively skewed and leptokurtic
(Table I).
DISCUSSION
The deviations from normality evident in the
frequency distributions of those characters mentioned above require that some transformations
may be necessary before parametric statistical
tests can be applied for comparative purposes.
Some hooks that were measured may not have
been fully developed, possibly causing the observed deviations. Multivariate statistical analyses (less susceptible to deviations from normality than univariate tests) may allow more
complete comparisons of geographic and hostinduced variation within and among species of
Echinococcus in the neotropics.
The northeastern lowlands of the Departamento de Santa Cruz consist of palm-nut savanna interspersed with rather dense gallery forest

(Hershkovitz, 1969; Unzueta, 1975). At the locality where the pacas were collected, the vegetation was a mixture of primary and secondary
growth, semitropical deciduous forest. Some areas
were heavily grazed by cattle. The northeastern
part of the Departamento de Santa Cruz is recognized as a zone of faunistic and floristic transition where the southern elements of the Chaco
thorn forest intergrade with the more humid
tropical and subtropical deciduous forests of the
Amazon basin (Unzueta, 1975; Mercado, 1985).
Most people in the region subsist in part by
hunting with use of dogs, and some domestic cats
are kept (Dickerman, pers. comm.). The paca is
a preferred food resource, and the viscera of the
rodents are usually discarded where they are
readily available to dogs. Living conditions and
close association with the dogs would seem to
favor infection of man by E. vogeli, as in Colombia and other countries (D'Alessandro et al.,
1979). The lack of any records of human cases
of polycystic hydatid disease in Bolivia might be

FIGURES1, 2. 1. Largehook from protoscolexofE. vogeli.Scalebar = 16 ,um.2. Smallhook fromprotoscolex
of E. vogeli.Scale bar = 16 ,um.
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attributable to the limited availability of diagnostic services.
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